In recent years, more and more attention has been paid to a new occupational population: Special-Service Military Personnel (SSMP). As a task force for civil emergencies, SSMP have multiple skills and distinctive qualities and are frequently required to handle major natural disasters, calamitous accidents, mass health events and civil disturbances. Since their establishment in 2005, they have already experienced a wide range of duties including earthquakes, fires, floods, traffic and industrial accidents, mass riots and terrorist attacks. Compared with other emergency service workers, SSMP respond first and shoulder the most dangerous tasks. They are more likely to be exposed to the mutilated bodies, mass destruction, and multiple casualties. They and their co-workers even face threats to their lives and are potential victims 1) . The environments in which SSMP work and their frequent exposure to critical events often affects their psychological well-being negatively, and they may suffer from levels of psychological distress comparable to emergency victims 2) . In order to successfully function, it is vital for SSMP to cope with these occupational stressors far exceeding their own resources.
Empirical studies have shown that several cognitive and behavioral coping strategies, as certain protective factors, can shield most emergency workers from the harmful effects of exposure to critical tasks, and also contribute to their job satisfaction and group performance [3] [4] [5] . It is generally agreed that coping strategies like problemfocused and help-seeking are more adaptive and positive, since they tend to eliminate the sources of stress rather than simply ameliorate the negative effects of stress. However, not all coping strategies are necessarily positive or predictive of good psychological health. For example, certain efforts to deal with a stressor, coping strategies like distancing or distracting oneself from task goals by the use of a wide variety of avoidance activities, excessive drinking, drug use, wishful thinking, day dreaming and inappropriate sleep may be dysfunctional or unhelpful adjustments 6) . So, the decision of which strategy to use in a critical situation is very important to SSMP.
According to the theory of Folkman et al., individual choice of coping strategies is influenced by the extent to which the person appraises the situation as changeable or controllable and the extent to which a person uses personal resources to treat the stressful situation 3, 7) . Even in less vulnerable groups, there are wide individual variances in coping with stressful demands 8) . Our previous findings have also indicated that SSMP have broad individual differences in the use of some coping strategies.
In our initial survey 9) , we used the Coping Styles Questionnaire 10) to assess the coping strategies of SSMP in emergency situations. In this questionnaire, Chinese population coping behaviors are summarized as 6 strategies: problem-solving, self-blaming, help-seeking, fantasy, avoidance and rationalization. Reflecting different behavioral effects and degree of psychological maturity degree, the positive scores for problem-solving and helpseeking are named as mature types. The positive score of self-blaming, fantasy, avoidance and rationalization are classified as immature types. Among SSMP, of 396 subjects, 63 (15.91%) were dominated by immature coping strategies and 333 subjects were dominated by the mature types. But in the mature type group, 180 (54.05%) failed to reach the Chinese Military Male Norm 11) (CMMN) scores in no less than one coping strategy. Some subjects with good scores in mature strategies also had high scores in immature coping strategies. The opposite situation was also found.
It is more and more accepted that the selection of coping strategies is an issue of great importance since the misuse of coping strategies is a predictor of an undesirable outcome which is more powerful than the number of stressful events which emergency workers have experienced. Researchers have also suggested that emergency workers would benefit from continuing training on matters such as effective emotion management and relaxation techniques 2) . Our previous findings indicated that social support, self consistency, personal experience and ability have universal impacts on certain strategies 9) . In order to improve the coping strategies of SSMP, we designed a special intervention course, which was based on the "transactional" coping theory 3) of Lazarus et al., and the regular training methods of the troops. It is hoped that this study will contribute to more effective utilization of mature coping strategies, and will also raise a package of training references in the regular training of coping strategies for frontline Special-Service Units.
Our research hypotheses were that after the training: 1) Significant differences would be present in the strategies, and significant increases would be present in the mature types and significant decreases would be present in the immature types. 2) Different changes in scores would be present among a variety of coping strategies. 3) Significant differences would be present in the subscale scores of social support and self consistency as major predictors of coping strategies.
Subjects and Methods

Design and participants
In this study, a parallel control trial was conducted on Feb. 20th, 2009. With almost the same characteristics in staff composition, daily training and tasks, four specialservice units (camps) stationed in Chongqing municipality were recruited for a baseline test, then they were randomly divided into two groups by means of cluster grouping. The intervention group (n=201) was made up of two camps and the other two camps constituted the control group (n=195). Currently, there are no women members serving in the special-service units, so all of the participants were males and they were asked to take part in this trial voluntarily. Their mean age was (21.27 ± 2.07) yr (ranged from 17 to 36 yr). In addition, they all denied the history of chronic physical and mental diseases.
Theoretical model
The concepts that make up the "transaction" theory 3) framework can not only be utilized in the assessment of coping strategies following a critical situation, but also show great promise in helping individuals to improve his or her coping behaviors 8, 12) . In the theory, coping is defined as constantly changing efforts of thoughts and actions to manage those external and/or internal stressful demands appraised as taxing and exceeding one's resources 3, 13) . It is inferred that strategies used in a crisis situation depend on two basic constraints: personal and environmental, and two types of appraisal: primary appraisal, (i.e. subjective appraisal of the stressful events) and secondary appraisal (i.e. an individual's evaluation of his or her ability to handle the event) 3, 14) . Specifically, the personal coping strategies may be influenced by the threat extent of events and the environment, as well as internal resources, which include personal health and energy, existential beliefs, relevant experience, social support, and stable personality such as stress resilience, cognitive hardiness, and self-esteem 3, 15) . Individuals with these resources have been found to sustain stress better. These conclusions were supported by our previous study, in which some resources including social support, selfconsistency, self-confidence, responsibility, and the knowledge of survival at a critical point became powerful predictors of coping strategies of SSMP 9) . The following study developed a modified theoretical model ( Fig.1 ) consisting of several impacting factors. 1) Type, traits and potential danger of emergency tasks, e.g. emergency rescue after earthquakes, floods, or traffic incidents. 2) Necessary personalities for emergency tasks, e.g. resilience, hardiness, initiative, self-esteem, responsibility. 3) Basic knowledge, skills and abilities to survive, aid and call help under emergency situations. 4) Self-management of stress emotion such as impatience, anger, anxiety, and so on. 5) Skills of help-seeking to others and the community. 6) Applicable cognitive methods: informationcollecting, thinking methods and reasonable imagination. 7) Reasonable appraisal methods: self-Introspection, attribution and role reversal. 8) Effects and selection of different coping strategies.
Procedures and contents
All participants completed two assessments at the preand post-intervention using the same measures. During the trial, two groups continued to do the same work according to the routine drill program and received provisional tasks for them. Participants in the intervention group received an additional coping-training program, the rough procedures and specific contents of which are shown in Fig. 2 , and Table 1 , respectively. In accordance with the training methods, the procedure with 14 weekly twohour sessions was divided into four consecutive stages. In sessions 1-4, the two intervention camps were gathered for lectures on basic theory, some of the modules in Fig.  1 . In sessions 5-8, researchers designed some exercises in accordance with their task spectrum, e.g., earthquake site, fire scene, mass riots and epidemic outbreak. The intervention group was divided into a number of subgroups with 5 members or so to do these exercises under the guidance of the researchers. In sessions 9-12, about one month was given for individual practice and selfintrospection to promote coping strategies for job-related demands. Participants were also asked to do some homework or to write training diaries in this period. In the last two sessions, discussions among team members about how to cope with multiple task situations was carried out twice to share good experiences with each other. In 8 modules, advice on the survival skills was given by experienced soldiers from a military medical team. Advice on combat spirit and the sense of responsibility for the job was given by political-educational workers. The remaining modules were in the charge of three psycho-educational workers from the Third Military Medical University.
Measures
The Coping Styles Questionnaire 10) modified by Jihua Xiao et al. with 62 items was used to assess participants' coping strategies in emergency situations. The scale was adapted to Chinese linguistic features and behavioral habits, and has been widely used among Chinese adolescents and adults. Items in this version belong to self-report measures, e.g., "I am good at learning from the failure" and "I often seek help to overcome difficulties." Participants were asked to respond "Yes" or "No" to each item. Six subscales or coping strategies evaluated in this scale were, in turn, problem-solving, self-blaming, helpseeking, fantasy, avoidance and rationalization. The effects and types of each coping strategy were described in the Introduction. Scores of the 6 subscales range from 0 to 1. The validity and reliability of this widely used scale are well documented. The Chinese Military Norm based on this scale was reported by Zhengzhi, et al. in 2006 11) . In the current study, Cronbach's alpha coefficients for these subscales were 0.89, 0.82, 0.79, 0.82, 0.87, and 0.75, respectively.
The Social Support Rating Scale 16) modified by Shuiyuan Xiao et al. was used to assess the degree of social support. The scale is made up of 10 items, e.g., "How many friends do you have who are able to provide help and support?", "How to seek others' help in annoyance or difficulty?" and so on. Support is one of the most important strategies involved in coping behaviors. Several studies have noted that support can be viewed as "a resource that helps people cope with stress demands through supportive relationships with others" 6) . Social support received from comrades in arms, friends, officers, family members and the collective of SSMP were fully assessed from three diverse dimensions: objective support, perceived support, and the use of support. Objective support is visible or practical, including direct material assistance and existing group relationships. Subjective support refers to emotional feelings, which are close to an individual's subjective experience. Some people can get help from others, but they refuse to do so 16) .
The Self Consistency and Congruence Scale 17) modified by Dengfeng Wang were used to test the participants' inconsistent cognition and appraisal levels under a critical situation. According to the theory of self-consistency, when one person faces events with strong stressors, he or she may hold two selves at the same time: ideal self and actual self. If not able to manage to maintain the consistency between the two selves or the integrity of self-concept, he or she will get into a state of inconsistency, and then generate a set of coping behaviors 17) . Inconsistency between the two selves is, in fact, equivalent to the perceived discrepancy between external environment demands and internal resources. This whole measure includes 3 subscales: inconsistency between self and experience, self-flexibility and self-stereotype, and is made up of 35 items, e.g., "I often feel dissatisfied with my behavior", "Whenever in difficulty, I always analyze the relevant reasons." Every item is rated on a 5-point scale from 1 (not at all true) to 5 (very true). It has been widely used in Chinese and its Chinese Military Norm which was reported in 2006. The alpha coefficients for these subscales were 0.83, 0.88, and 0.69, respectively.
Statistical analysis
All initial data were put into Excel 2003 and analyzed with the SPSS software package (version 13.0). For the missing values of outcome measures, the method of preprotocol analysis was used in this study. 1) Preliminary analyses (chi-square test and the t-test) were carried out to determine group differences in the background characteristics before the trial and the emergency task condition during the trial. 2) Pre-post changes i.e., paireddifference, in each group in the scores of the 6 coping strategies were examined with the Paired-Samples t-test. Pre-post change values were precisely calculated. Change value ( 1 d ) in the control group indicated the effect of factors beyond the scope of the intervention program on the population's coping strategies, such as daily drill, tasks and the increasing experience. Change value ( 2 d ) in intervention group indicated the effect from all factors including those of the intervention program. Interventioncontrol mean deviations of change value ( 2 d -1 d ) represent the change value or intervention effect only of the intervention program on each coping strategy. 3) Betweengroup differences after the trial in the scores of 6 coping strategies were examined by the Independent-Samples ttest. 4) Pre-post and between group changes in scores of different subscales of social support and self-consistency were examined by the t-test.
Results
Background characteristics
Of 201 participants in the intervention group, 18 failed to complete the full sessions, 7 did not fill out the inventories completely, and the final assessment was obtained from the remaining 176 members. In the control group (n=195), 15 missed the post-trial test, and 13 failed to complete the inventories; the remaining 167 members' responses were analyzed. As shown in Table 2 , there was no significant difference between two groups in baseline characteristics, e.g., service yrs, age, position, education, growing environment, negative life events, emergency task, task times, social support and self consistency. 
Changes in coping strategies
The results presented in Table 3 are closely related to hypotheses 1 and 2. Although no significant pre-post changes were found in the 6 coping strategies in the control group, significant changes were found in the scores of the intervention group in the 5 strategies of problem-solving (t=-5.32, p<0.001), help-seeking (t=-6.89, p<0.001), avoidance (t=4.45, p<0.001), fantasy (t=7.68, p<0.001), and rationalization (t=2.63, p<0.01) all except for selfblaming. Additionally, in the control group, pre-post change values ( No significant between group differences were found in the pre-intervention scores of the 6 coping strategies. After the intervention, significant differences were found in the scores of problem-solving (t=-5.01, p<0.001), helpseeking (t=-7.18, p<0.001), avoidance (t=3.73, p<0.001), fantasy (t=7.85, p<0.001), rationalization (t=2.48, p<0.05), ) of the change values in the 6 coping strategies above were, in turn, -0.077, 0.011, -0.122, 0.132, 0.073, and 0.055. That is to say, significant increases throughout the intervention occurred in the scores of problem-solving and help-seeking; significant decreases were found in fantasy, avoidance, and rationalization, and the decrease in the scores of selfblaming had no statistical significance. What's more, the absolute change values in 5 coping strategies are different with the descending order of fantasy (0.132), help-seeking (0.122), problem-solving (0.077), avoidance (0.073) and rationalization (0.055).
Changes in social-support and self-consistency
The results presented in Table 4 are related to hypothesis 3. In the intervention group, significant pre-post changes were only observed in the scores of some subscales: degree of perceived support (t= -4.74, p<0.001), support use (t= -4.25, p<0.001), and inconsistency between self and experience (t=5.91, p<0.001), and self-flexibility (t= -4.33, p<0.001). No significant paired difference was found in subscales of the control group, as well as in the degree of objective support and self-stereotypes in the intervention group. After the intervention, significant between group differences were observed in four subscales: degree of perceived support (t= -5.29, p<0.001), support use (t= -5.19, p<0.001), inconsistency between self and experience (t=5.06, p<0.001), and self-flexibility (t= -5.12, p<0.001).
Discussion
In this study, an intervention was designed to examine the effectiveness of a training program targeting coping strategies of SSMP. Our results indicate that the program resulted in significant effects on the majority of the coping strategies. In comparison with those who continued a normal training or tasks, participants in the intervention group showed significant changes in 5 of 6 coping strategies, with the exception of self-blaming. However, the strongest evidence supporting the effectiveness of the intervention arises from the fact that significant increases occurred only in the mature types of coping strategies, and significant decreases occurred in the immature types, which is an essential verification of hypothesis 1.
The improvement of the coping strategies described above suggests that there are at least two points which are worth noting: the theoretical model and the training procedures. In practice, "transactional" theory has been effectively and broadly utilized in the assessment and the intervention of the coping responses in groups with stressful experiences 8) . This coping theory just sets paces for our intervention programs on coping strategies of SSMP. All modules shown in Fig. 1 play a major role in the selection of coping strategies and were highly adapted to the occupational background of SSMP. This intervention also provided a set of training procedures on coping strategies with good controllability and acceptability for the Special-Service Units. The complete procedures shown in Fig. 2 had four stages including instruction in group, practising in subgroup, individual self-introspection and mutual discussion, which comply with both programs of psycho-education 18) and routine exercises in military classes. Though a group intervention was emphasized in this study, we especially arranged a period of time for individual introspection and mutual exchange. It seems very helpful to manage to narrow the individual differences in SSMP.
Findings related to research hypothesis 2 in this study disclose the authors expected result that different changes would be seen across the spectrum of coping strategies. In the 5 strategies with significant change values, fantasy improved much more than help-seeking, problem-solving, avoidance, and rationalization in descending order. We conclude that these changes are not only related participants' occupational risk environment, but also depended on our intervention strategy. In China, emergency is termed as "civil events that urgently occur, cause or may cause multiple injuries and deaths, and enormous loss of wealth", and encompasses natural disasters, accidents, mass health or security events. Facing overwhelming critical events, emergency workers are exposed to diverse threats to their lives and safety, and are very prone to strong cognitive and emotional inconsistency 19) . Fantasy is more often used to cope with stress demands exceeding personal resources. It was shown by our previous research that inconsistency between self and experience had a universal impact on the 6 coping strategies, and was the most important predictor of fantasy 9) . Following training for acquisition of knowledge and skills such as cognition, appraisal, survival in danger and help-seeking, we tried to reduce the discrepancy between external environment demands and internal resources. In improving cognition and appraisal results, individuals first give up some unrealistic points, then think about whether avoidance strategies are useful before trying to solve problems by means of help-seeking and reappraisal, etc. The greatest improvement in coping strategies occurred in fantasy and it confirmed that the aspects of cognition and appraisal play vital roles in the selection of coping strategies and should be especially emphasized in the training.
Findings related to research hypothesis 3 are also suggestive of the positive effectiveness of the intervention. As mentioned in the Introduction, an individual's choice of coping strategies is influenced by the extent to which the person appraises the situation as changeable or controllable and the extent to which an individual can use personal resources to treat the stressful situation 3, 7, 20) . We suggest that coping strategies depend on the interplay of a variety of impacting variables. In our pilot screen, the inconsistency between self and experience, use of support, self-confidence and knowledge about survival in danger comprised the most powerful predictors of individuals' coping strategies 9) . Although it does not always occur after cognition and appraisal, coping behavior must be based on the latter. Cognition and appraisal are also viewed as important coping strategies. We think that intervention researchers should be sensitive to the individual differences in how a person appraises, explains, and copes with stressors, since it may be important to focus on the initial cognitive interpretations related to stress rather than directly changing coping behaviors 21) . It is not enough to adjust one's cognitive and appraisal results or to improve coping behaviors only by correct cognitive and appraisal methods. Contents which are able to increase personal resources must be included in an intervention program. Several studies have noted that social support plays a positive role in helping an individual to cope with a stressful situation, and could be viewed as a resource including the availability of tangible help, guidance, and emotional support 16, 22) . In this intervention, we showed that enhanced training in the establishment of interpersonal relationships, perception of environmental resources and use of social support was very effective. Moreover, experience in emergency services somehow equips workers with an increased ability to withstand the effects of exposure to traumatic incidents 19) , since skills such as evasion of danger, self-defence, trauma first-aid, along with seeking support, can help reduce the perceived discrepancy between external environment demands and the internal resources 20) , or improve inconsistency between self and experience. In practice, breathing or muscle relaxation is frequently used to manage stressful emotional reactions in coping training 23, 24) . We also carried out relaxation skills along with meditation and rational imaging to help people sustain stable emotional levels and normal abilities to think, judge and reason. Additionally, it is becoming more acceptable that personality can explain a preference for positive, task-engaged coping or a tendency to respond poorly to a task-related situation 6) . Variables such as resilience, hardiness, initiative and selfesteem may be associated with making active, engaged coping efforts to handle trouble, rather than denial, avoidance or fantasy 25) . So we should also pay great attention to some important personality traits in the intervention program of SSMP.
There are several limitations to this study. The first limitation was the study design. Because all the subjects are from military units with special service, and had to be treated by means of clustering rather than random grouping, it was difficult to minimize the sample error. Furthermore, although the sample size was large enough for an intervention study, it was only from a certain district. If we are going to generalize the study findings across all SSMP in China, sampling across districts may be needed to validate the reliability of the intervention effect in a future study. The second limitation is the missing values. Due to special demands of work, some participants may leave the intervention program for mandatory reasons such as post change, duty, training, and so on. In this study, the participants leaving the sample (13.48%) may have had a slight impact on the intervention results. The third limitation is personality. Practical considerations for the intervention made it difficult to know the personal impact of the coping strategies which we designated as selfconfidence and responsibility in the current study. So the influence of the personality traits of the participants at the baseline, along with simple and practical evaluation instruments should be considered. Fourth, the repeatability of the intervention effect is a considerable issue. In future studies, it may be necessary to standardize the training contents and methods. Finally, the current intervention period and contents need to change a bit because selfblame and self-stereotypes, which are closely related to stable personality 26) , which changed insignificantly throughout the intervention. We think that a longer time and more items should be emphasized in personality training to improve coping strategies of SSMP in a future study. It would also be useful to develop a highly targeted intervention program for vulnerable individuals.
Conclusions
In general, our present results have shown that the intervention program had significant effects on the population's coping strategies. With the combined use of modular contents and procedural methods, this intervention not only led to fewer choices of immature coping strategies like fantasy, escape and rationalization, but also raised the use of mature coping styles such as problem-solving and help-seeking. This suggests that the intervention program developed for SSMP, which included several theoretical modules and 4 training stages, has good applicable value. Accordingly, the program will be very helpful for regular coping training of Special-Service Units and can be verified and generalized in a future study involving the whole of the SSMP.
